MULTILEVEL SPEED REGULATION JACK 
FIELD OF THE INVENTION 
[0001] The present invention relates to a device that jacks a load to a predetermined height, and 
more particularly.to a multilevel speed regulation jack system. 

BACKGROUND OF INVENTION 
[0002] Hydraulic jacks are common devices used in daily life for jacking a load to a 
predetermined height with a considerably small force. The working principle of the hydraulic 
jack is as follows. An applied small force moves an input piston of small cross-sectional area 
and pushes fluid oil into an output oil cylinder, which then forces an output piston of large cross- 
sectional area to jack up the load. 

[0003] According to the law of energy conversion, the path of the input piston is far longer than 
that of the output piston. Therefore the input piston must be repeatedly pumped to jack a load to 
a certain height. During the jacking process, each stroke of the input piston moves the output 
piston the same distance, regardless of the load. Therefore the same number of pumping strokes 
is needed to jack the load to a certain height, regardless of whether it is a zero load, a small load 
or a heavy load. The jacking process is slow, as well as time and effort consuming. 
[0004] For that reason, there is a need for a system to overcome the drawbacks of currently 
available jacks, such as described above. 

SUMMARY OF INVENTION 
[0005] The present invention is a multilevel speed regulation jack system, which automatically 
switches between different jacking speeds based on the load signal it senses. The system of the 
invention can therefore provide increased jacking efficiency. 

[0006] The present invention includes an input oil cylinder, an output oil cylinder, and a fluid 
conduit member between the output and input cylinders. The output oil cylinder has a cylinder 
body containing an annular space and a tube piston, which fits in the annular space. A sliding 
sleeve of the tube piston is movably positioned in the annular space. An annular in-flow oil 
chamber is formed between the end annular surface of the tube piston and the cylinder body, and 
a central in-flow oil chamber is formed between the inner center surface of the piston and the 
cylinder body. The fluid conduit member includes at least two parallel fluid channels connected 
to the central in-flow oil chamber and the annular in-flow oil chamber, respectively. There is a 
control valve in one of the fluid channels, which opens/closes the channel. 



AttyDktNo: 43774/272882 



[0007] The oil cylinder body may have two or more annular spaces and accordingly there may 
be two or more tube pistons. The two or more tube pistons are movably positioned in their 
respective annular spaces to form two or more annular in- flow oil chambers. 
[0008] Further, each of the annular in- flow oil chambers is connected to the input oil cylinder 
through a parallel fluid channel. Each of the fluid channels has a control valve, which is 
sequence-programmed and has a preset threshold value. The control valves close/open the fluid 
channels based on the load signals they sense. 

[0009] The annular in-flow oil chamber may be singular. The control valve may be in the fluid 
channel connected to the central in-flow oil chamber or the fluid channel connected to the 
annular in-flow oil chamber. The system can have at least one input oil cylinder, which is 
unidirectionally connected to the annular in-flow oil chamber or the central in-flow oil chamber 
via a fluid channel. The fluid channel can also have a control valve, which is connected to an oil 
reservoir. 

[0010] As an alternative, the annular in-flow oil chamber may be singular. The control valve 
may be in the fluid channel connected to the central in-flow oil chamber or the fluid channel 
connected to the annular in-flow oil chamber. The two fluid channels can share a common oil 
path near the input oil cylinder. The oil path has a control valve, which controls the open/close 
state of the path. ,The system can have at least one fluid channel, which is parallel to the two 
fluid channels and is connected to the annular in-flow oil chamber or the central in-flow 
chamber. The system can have a speed-shifting oil cylinder member that lies in the parallel 
channel. 

[0011] The speed-shifting cylinder member has a spring-reset device. The out-flow chamber of 
the speed-shifting cylinder member is connected to an oil reservoir via a check valve. The 
speed-shifting cylinder member may include two oil cylinders. The thrust surface of the piston 
in the primary oil cylinder is smaller than that in the secondary oil cylinder. The primary and the 
secondary pistons are linked through piston rods. The speed- shifting oil cylinder member may 
also include comprise of a single oil cylinder, with the piston rod protruding out from the in-flow 
oil chamber. 

[0012] The control valve in the fluid channel connected to the annular in-flow oil chamber or the 
central in-flow chamber may be a sequence valve or check valve. The opening of the check 
valve is towards the annular in-flow oil chamber or the central in-flow chamber. 
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[0013] The annular in-flow oil chamber and the central in-flow oil chambers in the output oil 
cylinder may be connected to the oil reservoir via a discharge valve. The annular in-flow oil 
chamber or the central in-flow oil chamber in the output oil cylinder, if not set to be the first 
working chamber, may be connected to an oil suction channel. 

[0014] The input cylinder and the fluid conduit member may be configured into a valve 
assembly. The output cylinder may be housed in the oil reservoir to form an assembled unit, and 
the assembled unit and the valve assembly are hermetically coupled. 
[0015] The following example will illustrate the working principle of the multilevel speed 
regulation jack system of the present invention. In this case, the output oil cylinder has an 
annular in-flow oil chamber; a control valve lies in the fluid channel connected to the central in- 
flow oil chamber; and the input oil cylinder is unidirectionally connected to the annular in-flow 
oil chamber through a fluid channel which is in parallel to another fluid channel connected to an 
oil reservoir through a control valve. 

[0016] With a zero load, pushing down the input piston will pump the oil in the two input 
cylinders into the annular in-flow oil chamber through their respective fluid channels, and thus 
moves forward the output piston through its annular thrust surface. The piston rod in the output 
cylinder jacks up the load at a speed VI. Meanwhile the central in-flow oil chamber sucks fluid 
oil through the oil suction channel. During this process, two input cylinders pump oil to push the 
output piston in the output cylinder through a small annular thrust surface. Therefore VI is the 
fastest jacking speed of the device. 

[0017] As the load gradually increases, the pressure in the output cylinder increases 
correspondingly. The pressure of the oil fluid pumped from the input cylinder also increases. 
When this pressure reaches the threshold of the control valve in the parallel fluid channel, it 
opens that parallel channel and the fluid oil flows from the input cylinder to the oil reservoir 
through that valve. This time the piston rod in the output cylinder jacks up the load at a speed 
V2. Meanwhile the central in-flow oil chamber sucks oil through the oil suction channel. In this 
case there is only one input cylinder providing fluid oil to the annular in-flow oil chamber. The 
jacking speed V2<V1, whereas the load capacity of the jack system is bigger. 
[0018] As the load further increases, the pressure in the output cylinder continues to increase and 
the jack system shifts into a high-load range. At the high-load range, the pressure of the fluid oil 
from the input cylinder exceeds the threshold of the control valve in the channel connected to the 
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central in- flow oil chamber and opens the control valve. Part of the oil from the input cylinder 
flows through the control valve into the central in-flow oil chamber in the output cylinder. The 
piston rod in the output cylinder jacks up the load at a speed V3. This time the fluid oil from the 
input cylinder exerts force on the output piston through both the inner central surface and the end 
annular surface of the piston. The thrust surface increases and jacking speed decreases, V3<V2. 
According to the law of energy conversion, the load capacity of the jack system is higher under 
the same applied pressure. 

[0019] In the present invention, the system jacks up loads with different speeds based on the 
loads. This speed switching automatically takes place without any external operation. The jack 
of the present invention has a higher jacking efficiency and its operation is simple and fast. The 
system jacks up loads with less force and less time. 

[0020] In addition, the multilevel speed jack regulation system of the invention may have two or 
more annular in-flow oil chambers. Each annular in-flow oil chamber can be connected to the 
input cylinder through a parallel fluid channel. Each parallel channel can have a sequence- 
programmed and threshold-preset control valve, which opens/closes the channel based on the 
load it senses. Each addition of an annular in-flow oil chamber adds at least one jacking speed to 
the system, which makes it a multiple speed jack system. The present invention can alternatively 
have two or more input cylinders without additional annular oil chambers. Each addition of an 
input cylinder adds at least one jacking speed to the system, which makes it a multiple speed jack 
system. 

[0021] The design of the system can be based on load application. The user can choose the 
system according to load application. If the load is relatively small, the user can choose a jack 
system with fewer speed ranges. If the load is big, the user can choose a jack system with more 
speed ranges. The present invention works at different speeds and different load capacities. At 
each speed, it works with a particular jacking capacity, as if it was an individual conventional 
jack of that capacity. The merit of the multiple speed jack system is that only one multiple speed 
jack is needed to jack up loads of many different weight ranges during operation, instead of 
switching many conventional jacks of different load capacities. The present invention actually 
combines many load capacities into one system without a radical departure from the basic 
structure of a conventional jack. The system also automatically switches its capacity based on 
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the load exerted on it. The present invention provides easier and simpler jacking operations and 
increases work efficiency and tool utilization. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Having thus described the invention in general terms, reference will now be made to the 
accompanying drawings, which are not necessarily drawn to scale, and wherein: 
[0022] FIG. 1 is a fluid/pressure diagram of a first embodiment 1 of the present invention. 
[0023] FIG. 2 is an alternative fluid/pressure diagram of first embodiment 1 of the present 
invention. 

[0024] FIG. 3 is a fluid/pressure diagram of a second embodiment 2 of the present invention. 
[0025] FIG. 4 is an alternative fluid/pressure diagram of second embodiment 2 of the present 
invention. 

[0026] FIG. 5 is a fluid/pressure diagram of a third embodiment 3 of the present invention. 

[0027] FIG. 6 is a fluid/pressure diagram of a fourth embodiment 4 of the present invention. 

[0028] FIG. 7 is a schematic of valve assembly of the present invention. 

[0029] FIG. 7a is a sectional view of FIG. 7 taken along line A-A. 

[0030] FIG. 7b is a sectional view of FIG. 7 taken along line B-B. 

[0031] FIG. 7c is a sectional view of FIG. 7 taken along line C-C. 

[0032] FIG. 7d is a sectional view of FIG. 7 taken along line D-D. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 
[0033] The present inventions now will be described more fully hereinafter with reference to the 
accompanying drawings, in which some, but not all embodiments of the invention are shown. 
Indeed, these inventions may be embodied in many different forms and should not be construed 
as limited to the embodiments set forth herein; rather, these embodiments are provided so that 
this disclosure will satisfy applicable legal requirements. Like numbers refer to like elements 
throughout. 

[0034] As shown in Fig. 1 through Fig. 6, the multilevel speed regulation jack system of the 
present invention includes at least an input cylinder 1, an output cylinder 2, and a fluid conduit 
member connected between input cylinder 1 and output cylinder 2. Output cylinder 2 includes 
cylinder body 21 containing at least one annular space and tube piston 22 for the annular space. 
The sliding sleeve of piston 22 is movably positioned in the annular space of cylinder body 21. 
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An annular in- flow oil chamber 23 is formed between the end annular surface of tube piston 22 
and cylinder body 21 . A central in-flow oil chamber 24 is formed between the inner center 
surface of piston 22 and cylinder body 21. 

[0035] The fluid conduit member includes at least two parallel fluid channels 31 and 32 
connected to central in-flow oil chamber 24 and annular in-flow oil chamber 23, respectively. 
Control valve 4 is in one of the fluid channels which opens/closes the channel. During operation, 
the control valve controls the open/closed state of each fluid channel and therefore adjusts the 
piston thrust area in output cylinder 2, thus rendering multiple speed functions to the jack 
system. This multilevel speed regulation jack system automatically switches between different 
jacking speeds and has a highjacking efficiency. 

[0036] In the present invention, the number of annular in-flow oil chambers 23 in output 
cylinder 2 can be one, two or more. Each annular in-flow oil chamber 23 can be connected to 
input cylinder 1 through a parallel fluid channel, and in each parallel channel a sequence- 
programmed and threshold-preset control valve can be installed, which opens/closes the channel 
based on the load it senses. Each addition of an annular in-flow oil chamber 23 adds at least one 
jacking speed to the system, which makes it a multiple speed jack system. 
[0037] The present invention can alternatively have two or more input cylinders 1 without 
additional annular in-flow oil chambers 23. Each addition of an input cylinder 1 adds at least 
one jacking speed to the system, which makes it a multiple speed jack system. 
[0038] The design of the system can be based on load application. The user can choose the 
system according to load application. If the load is relatively small, the user can choose a jack 
system with fewer speed ranges. If the load is big, the user can choose a jack system with more 
speed ranges. 

[0039] The present invention works at different speeds of different load capacities. At each 
speed, it works with a certain lifting capacity, as if it were an individual conventional jack of that 
capacity. The merit of the multiple speed jack system is that only one jack is needed to jack up 
loads of many different weight ranges during the operation, instead of switching many 
conventional jacks of different load capacities. The present invention actually combines many 
load capacities into one system without a radical departure from the basic structure of a 
conventional jack. The present invention also automatically switches its capacity based on the 
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load exerted on it. The present invention makes the jacking operation easier and simpler and 
increases work efficiency and tool utilization. 

[0040] The present invention will be further illustrated by the following non-limiting examples. 
Embodiment 1 

[0041] As illustrated in FIG. l,this embodiment of the present invention has one annular in- flow 
oil chamber 23. Control valve 4 may be installed in fluid channel 31, which is connected to the 
central in- flow oil chamber. The control valve controls the connection state of fluid channel 31 
based on the load signal it senses. When there is a zero or light load, pressing down piston rod 
1 1 in input cylinder 1 forces the fluid in an out- flow chamber 12 inside input cylinder 1 to flow 
into annular in-flow chamber 23 via fluid channel 32. The fluid pushes piston 22 in output 
cylinder 2 through its annular end surface as thrust area at a speed VI . Because the thrust area of 
piston 22 in output cylinder 2 in this example is small, VI is large and piston 22 moves fast, and 
the system has a highjacking efficiency. 

[0042] As the load increases, the pressure of fluid increases accordingly and eventually it opens 
control valve 4 in fluid channel 31, and some of the fluid is pumped into central in-flow oil 
chamber 24. This time piston 22 in output cylinder 2 is moved by the fluid at a speed V2, 
through the combined thrust area of the annular end surface and the inner central surface. 
Because this time the thrust area is the whole thrust surface of piston 22, which is larger than the 
mere annular surface, V2<V1. According to the law of energy conversion, the load capacity of 
the jack system is higher under the same applied pressure. The system has the capacity to jack 
up the load, with a small force. 

[0043] In addition, central in-flow oil chamber 24 may be hooked to fluid suction channel 36, 
which is connected to oil reservoir 5 via check valve 361. When control valve 4 is closed, the 
fluid pushes piston 22 only through fluid channel 32, and the space of the central in-flow oil 
chamber increases. The fluid in oil reservoir 5 is drawn into the central in-flow oil chamber 
through fluid suction channel 36 and check valve 361, until the chamber is filled. This process 
facilitates the jacking operation when control valve 4 opens and the inner central area of the 
piston becomes functioning, and the fluid pressure can be immediately exerted on piston 22. 
[0044] As illustrated in FIG. 2, an alternative of this embodiment, control valve 4 may be 
installed in fluid channel 32, which is connected to annular in-flow oil chamber 24. It controls 
the connection state of fluid channel 32 based on the load signal it senses. With a zero or light 
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load, control valve 4 is closed. Pressing down piston rod 1 1 in input cylinder 1 forces the fluid 
in an out- flow chamber 12 inside input cylinder 1 into central in-flow chamber 24 via fluid 
channel 31. The fluid pushes piston 22 in output cylinder 2 through its inner central surface as 
thrust area at a speed VI. Because the thrust area of piston 22 in the output cylinder 2 is small, 
VI is large and piston 22 moves fast, and the system has a highjacking efficiency. 
[0045] As the load increases, the pressure of fluid increases accordingly and eventually it opens 
control valve 4 in fluid channel 32, and some of the fluid is pumped into annular in-flow oil 
chamber 23. This time piston 22 in output cylinder 2 is moved by the fluid at a speed V2, 
through the combined thrust area of the annular end surface and the inner central surface. 
Because this time the thrust area is the whole thrust surface of piston 22, larger than the mere 
inner central surface, V2<V1. According to the law of energy conversion, the load capacity of 
the jack system is higher under the same applied pressure. The system has the capacity to jack 
up the load, with a small force. Similarly, annular in-flow oil chamber 23 may be connected to 
fluid suction channel 37, resulting in greater efficiency. 

[0046] In this embodiment of the present invention, control valve 4 may be a sequence valve as 
shown in FIG. 1, or a check valve as shown in FIG. 2. Opening 41 of the check valve is towards 
out-flow oil chamber 12 of input cylinder 1 . The check valve is normally closed. As the fluid 
pressure increases with the increasing load, the pressure opens the check valve and the fluid 
channel, which results in a switch of jacking speed. 

[0047] As illustrated in FIG. 1 and FIG. 2, in this embodiment of the present invention, annular 
in-flow oil chamber 23 and central in-flow oil chamber 24 in output cylinder 2 may be connected 
to oil reservoir 5 via discharge valve 6. Once the jacking is done, the discharge valve is opened 
and piston 22 in the output cylinder returns to its starting position. Similar to a conventional 
jack, the multiple speed jack system of the present invention has an overload protection fluid 
path connected to out-flow oil chamber 12 of input cylinder 1, which leads to oil reservoir 5 via 
safety valve 7. When the jack is overloaded, safety valve 7 opens and the fluid in input cylinder 
1 flows to the oil reservoir through safety valve 7. 

Embodiment 2 

[0048] As illustrated in FIG. 3, in this embodiment of the present invention, output cylinder 2 
has one annular in-flow oil chamber 23. Control valve 4 is installed in fluid channel 31 
connected to central in-flow oil chamber 24. The system has at least one other input cylinder 1 ' 
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unidirectionally connected to annular in- flow oil chamber 23 through fluid channel 33. Fluid 
channel 33 is connected to oil reservoir 5 via control valve 42. The system may have one or 
more additional input cylinders 1 \ Each addition of an input cylinder 1 ' adds one speed range to 
the jack system. Using a system of only one additional input cylinder 1' as an example, the 
working process and principle of speed switching is detailed in the following. 
[0049] With a zero or light load, by pressing down piston rod 1 1 in the input cylinder 1, both 
input cylinders 1 and 1' force fluid oil into annular in-flow oil chamber 23 through fluid channels 
32 and 33, respectively. The pressure of the fluid pushes forward piston 22 in output cylinder 2 
through its annular thrust surface, at a speed VI . Meanwhile the central in-flow oil chamber 
draws fluid through fluid suction channel 36. During this process, both input cylinders 1 and 1 ' 
push fluid into output cylinder 2 through the small annular thrust area, and VI is the fastest 
jacking speed. 

[0050] As the load increases, the fluid pressure in output cylinder 2 increases accordingly, and so 
does the pressure of the fluid from input cylinders 1 and 1 The higher fluid pressure eventually 
opens control valve 42 in parallel fluid channel 33. The fluid oil in output cylinder 1 ' flows to 
oil reservoir 5 through control valve 42. Piston 22 in output cylinder 2 jacks the load at a speed 
V2. Meanwhile central in-flow oil chamber 24 draws fluid through fluid suction channel 36. 
This time only input cylinder 1 pushes fluid into annular in-flow oil chamber 23 and V2<V1. 
However the load capacity of the system is higher. 

[0051] As the load further increases, the pressure in output cylinder 2 continues to increase and 
the jack system switches into a high load range. At the high load range, the pressure of the fluid 
oil from input cylinder 1 exceeds the threshold of control valve 4 in fluid channel 31 connected 
to central in-flow oil chamber 24 and opens control valve 4. Part of the fluid oil from input 
cylinder 1 flows through control valve 4 into central in-flow oil chamber 24 in output cylinder 1. 
Piston 22 in output cylinder 2 jacks up the load at a speed V3. This time the fluid oil from the 
input cylinder exerts force on output piston 22 through both the inner central surface and the end 
annular surface of the piston. The thrust area of piston in the output cylinder increases and 
jacking speed decreases, V3<V2. According to the law of energy conversion, the load capacity 
of the jack system is higher under the same applied pressure. 

[0052] In the present invention, the system jacks up loads with different speeds based on the 
load, and the speed switching automatically takes place without any external operation. The 
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system has a highjacking efficiency, the operation is simple and fast, and it lifts loads with less 
force and less time. 

[0053] As illustrated in FIG.4, an alternative of this embodiment, control valve 4 may be 
installed in fluid channel 32, which is connected to annular in-flow oil chamber 23. The system 
has at least another input cylinder V unidirectionally connected to central in-flow oil chamber 24 
through fluid channel 33. Fluid channel 33 is connected to oil reservoir 5 via control valve 42. 
Its working process and principle of speed switching are similar to the prior example, and 
therefore will not be repeated here. 

[0054] In this embodiment, control valve 4 may be a sequence valve or check valve. 

[0055] FIG. 7-FIG. 7d are the structural drawings of the system represented by the fluid/pressure 

diagram FIG. 3. Input cylinder 1 and the fluid conduit member may be configured into a valve 

assembly. Output cylinder 2 may be housed in oil reservoir 5 to form an assembled unit. The 

assembled unit and the valve assembly are hermetically coupled to form the multiple speed jack 

system. 

Embodiment 3 

[0056] The basic structure and working principle of this embodiment is similar to those of the 
embodiment 1, and therefore will not be repeated here. 

[0057] The difference between this embodiment and the embodiment 1 is illustrated in FIG. 5. 
Cylinder body 21 of output cylinder 2 may have two or more annular spaces, and piston 22 has 
correspondingly two or more tube sleeves. Each sliding sleeve is movably positioned in its 
corresponding annular space to form an individual annular in-flow oil chamber 23. Each annular 
in-flow oil chamber 23 is connected to input cylinder 1 through a parallel fluid channel. In each 
fluid channel a sequence-programmed and threshold-preset control valve is installed. The 
control valve controls the connection state of the fluid channel based on the load signal it senses. 
Each addition of an annular in-flow oil chamber 23 adds at least one speed range to the system, 
making it a multiple speed jack system. Using a system of two annular in-flow oil chambers 23 
as an example, the working process and principle of speed switching is described in detail in the 
following. 

[0058] As illustrated in FIG. 5, the system has two annular in-flow oil chambers 23 and 23'. 
Annular in-flow oil chamber 23' is connected to input cylinder 1 through fluid channel 34 which 
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has control valve 43 in it. The threshold of control valve 43 is higher than that of control valve 
4. 

[0059] With a zero or light load, control valves 4, 43 are closed. Pressing down piston rod 1 1 in 
input cylinder 1 forces the fluid in out- flow oil chamber 12 of input cylinder 1 into central in- 
flow oil chamber 24 through fluid channel 31. The fluid pushes piston 22 in output cylinder 2 
forward at a speed VI, through its inner central surface. Because the thrust area of piston 22 in 
output cylinder 2 is small, VI is large and piston 22 moves fast, and the system has a higher 
jacking efficiency. 

[0060] As the load increases, the pressure of oil fluid increases accordingly and eventually it 
opens control valve 4 in fluid channel 32. Some of the fluid in input cylinder 1 is pumped into 
annular in- flow oil chamber 23. This time piston 22 in output cylinder 2 is moved by the fluid at 
a speed V2, through the combined thrust area of the annular end surface and the inner central 
surface of the piston. Because this time the thrust area is the combination of the inner central 
surface of piston 22 and the end annular surface of in- flow oil chamber 23, larger than the mere 
inner central surface of piston 22, V2<V1. According to the law of energy conversion, the load 
capacity of the jack system is higher under the same applied pressure. 

[0061] As the load further increases, the fluid pressure continues to increase. It eventually opens 
control valve 43 in fluid channel 34. Some of the fluid in input cylinder 1 is pumped into 
annular in- flow oil chamber 23'. This time piston 22 in output cylinder 2 is moved by the fluid 
at a speed V3, through the combined thrust area of the two annular end surfaces and the inner 
central surface of the piston. Because this time the thrust area consists of all off the thrust 
surfaces of piston 22, V3<V2. According to the law of energy conversion, the load capacity of 
the jack system is even higher under the same applied pressure. The system has the capacity to 
jack up the large load, with a small force. 

[0062] In the present invention, except central in- flow oil chamber 24 which is set to be the first 
working in-flow oil chamber, the two annular in- flow oil chambers 23, 23' are connected to fluid 
suction channel 36. This configuration renders the system a higher jacking efficiency. 
[0063] Other aspects of this embodiment are similar to those of the embodiment 1 and will not 
be repeated here. 
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Embodiment 4 

[0064] The basic structure and working principle of this embodiment is similar to those of the 
embodiment 1, and therefore will not be repeated here. 

[0065] The difference between this embodiment and the embodiment 1 is illustrated in FIG. 6. 
Fluid channel 31 connected to central in- flow oil chamber 24 and fluid channel 32 connected to 
annular in-flow oil chamber 23 share a common fluid channel 35 near input cylinder 1. Control 
valve 44 is installed in common fluid channel 35, which controls the connection state of common 
fluid channel 35. It has at least one other fluid channel 37 which is in parallel with the aforesaid 
two fluid channels 31, 32 and is connected to annular in-flow oil chamber 23 or central in-flow 
oil chamber 24. A speed-shifting cylinder 8 is also in fluid channel 37. Similar to embodiment 
1, in this embodiment control valve 4 may be installed in fluid channel 31 connected to central 
in-flow oil chamber 24, as illustrated in FIG. 1, and fluid channel 37 is connected to annular in- 
flow oil chamber 23. As a configuration alternative, control valve 4 may also be installed in 
fluid channel 32 connected to annular in-flow oil chamber 23, and fluid channel 37 will thus be 
connected to central in-flow oil chamber 24. In the following, the former configuration is used 
as an example to describe the working process and principle of this embodiment. The later 
configuration has a similar working process and principle and will not be described. 
[0066] As illustrated in FIG. 6, control valve 4 is closed when the load is zero or light. Pressing 
down piston rod 11 in input cylinder 1 forces the fluid in out- flow oil chamber 12 through fluid 
channel 37, thus pushing forward piston 81 in speed-shifting cylinder 8. Piston 81 in speed- 
shifting cylinder 8 pushes the fluid into annular in-flow oil chamber 23 at a shifted speed. The 
fluid pushes forward piston 22 in output cylinder 2 at a speed VI, through the end annular 
surface of the piston. Because this time the thrust area of piston 22 in the output cylinder is 
small and the flow velocity is also shifted by speed-shifting cylinder 8, VI is large and the piston 
moves fast; and the system has a highjacking efficiency. 

[0067] As the load increases, the fluid pressure increases correspondingly. The fluid pressure 
eventually opens control valve 44 in common fluid channel 35 while control valve 4 is still 
closed. Part of the fluid is pushed into annular in-flow oil chamber 23 through fluid channel 32. 
The piston jacks up the load at a speed V2. Because this time part of the fluid flows directly into 
annular in-flow oil chamber 23 through fluid channel 32, without speed adjustment by speed- 
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shifting cylinder 8, V2<V1. According to the law of energy conversion, the load capacity of the 
jack system is higher under the same applied pressure. 

[0068] As the load further increases, the fluid pressure continues to increase and eventually 
opens control valve 4. Some fluid flows into central in- flow oil chamber 24 through fluid 
channel 31. The fluid pushes forward piston 22 at a speed V3, through the whole thrust surface 
of piston 22 in output cylinder 2, because of the larger thrust surface, V3<V2. According to the 
law of energy conversion, the load capacity of the jack system is even higher under the same 
applied pressure. The system has the capacity to jack up the larger load, with a small force. 
[0069] In the present invention, speed-shifting cylinder 8 may be of a configuration of any 
existing cylinder. As illustrated in FIG. 6, speed-shifting cylinder 8 has spring-reset device 84. 
Out-flow oil chamber 83 in speed-shifting cylinder 8 is connected to oil reservoir 5 through a 
check valve. Speed-shifting cylinder 8 may consist of two cylinders. The sectional area of the 
piston in the primary cylinder is smaller than that of the piston in the secondary cylinder. The 
primary piston and secondary piston are linked through the piston rods. The fluid pushes 
forward piston 81 through in-flow oil chamber 82 of a small sectional area. Piston 81 then forces 
the fluid out of an out- flow chamber of a larger sectional area, resulting in the speed shifting. In 
the present invention, the speed-shifting cylinder may also consist of one single cylinder, with its 
piston rod extruding out from in-flow oil chamber 82. The piston thrust surface in in-flow oil 
chamber 82 is the annular surface around the piston rod. While the piston thrust surface in out- 
flow oil chamber 83 is the whole sectional area of the piston, far larger than the piston thrust 
surface in in-flow oil chamber 82. This is the principle of speed shifting (not illustrated). 
[0070] Other aspects of this embodiment are similar to those of embodiment 1 and will not be 
repeated here. 

[0071] In the above embodiments, annular in-flow oil chamber 23 and central in-flow oil 
chamber 24 in the output cylinder may be connected to oil reservoir 5 via a discharge valve, for 
discharging the fluid. Except the first working in-flow oil chamber, other annular in-flow oil 
chamber 23 or central in-flow oil chamber 24 in output cylinder 2 may be individually connected 
to a fluid suction channel, to improve the jacking efficiency. 

[0001] Many modifications and other embodiments of the inventions set forth herein will come 
to mind to one skilled in the art to which these inventions pertain having the benefit of the 
teachings presented in the foregoing descriptions and the associated drawings. Therefore, it is to 



-13- 



AttyDktNo: 43774/272882 



be understood that the inventions are not to be limited to the specific embodiments disclosed and 
that modifications and other embodiments are intended to be included within the scope of the 
appended claims. Although specific terms are employed herein, they are used in a generic and 
descriptive sense only and not for purposes of limitation. 
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